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Answer Question No.1 (Part-I) which is compulsory, any eight from Part-II and any two from 
Part-III. 

The figures in the right hand margin indicate marks. 
  

Part-I 
Q1  Answer the following questions: (2 x 10) 

 a) Give an example of a nonexact differential equation which have more than one 

integrating factors. 

 

 b) Write the general form of first order ordinary differential equations.  

 c) Find the particular integral of y" + y = cos x.                                                  

 d) Determine the Wronskian of (t2, 2t)T and (et, et)T                           

 
e) If 

2 2 2

ˆˆ ˆ
,

r xi yj zk
v

r x y z

+ +
= =

+ +

 
then compute v . 

 

 

f) Evaluate 

4 1

2

2 0

.x ydxdy 
  

 g)  Show that F(z) = 𝑧 is not analytic  

 
h) Find the residues of 𝑓(𝑧) =  

𝑧2 + 1

𝑧(𝑧 − 1)

  

 i) Give an example of a function which satisfy Laplace’s equation.  

 j) Discuss the converse part of Cauchy’s integral theorem.  

    

  Part-II  

Q2  Only Focused-Short Answer Type Questions- (Answer Any Eight out of Twelve) (6 x 8) 

 a) A body originally at 600 cools down to 400 in 15 minutes, when kept in air at a 

Temperature of 250. What will be the temperature of the body at the end of 30 minutes? 

 

 b) Solve the differential equation ( )( )sin cos tan 2sin 0x x y dx dy ydy+ + + = .  

 c) Show that Pn (-1) = (-1)n  
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 d) Solve the following initial value problem  ( ) ( )2 3 4 0, 1 1, 1 1x y xy y y y  − + = = = .  

 e) Apply Green’s theorem to evaluate ( ) ( )2 2 2 22
C

x y dx x y dy− + + , where C  is the 

boundary of the surface in the xy -plane enclosed by the x -axis and the semi-circle 

24 .y x= −  

 

 f) Find the directional derivative of
2( , ) ln( 3 )f x y x y= +  at the point (1,1) in the direction of  

𝑖̂ + 𝑗̂  

 

 g) Find the divergence of 
2 2 2 2 3 ˆˆ ˆ( , , )F x y z xyzi x y z j y z k= + + .  

 
h) Evaluate 

( )
4

z

C

e
dz

z i−
 , where C  is the circle : 2C z =  with positive orientation. 

 

 i) Define Cauchy-Riemann equations. Check whether the function  𝑓(𝑧) = √|𝑥𝑦|  satisfies 

Cauchy-Riemann equations. 

 

 j) Evaluate∫
𝑧+𝑖

𝑧2+4𝑖𝑧−4|𝑧|=3
𝑑𝑧.     

 k) Evaluate the line integral ∫ 𝑧2𝑑𝑧.
1+𝑖

0
  Justify the answer.  

 l) Using Cauchy’s integral formula evaluate ∫|𝑧−1|=2

1

𝑧2+1
𝑑𝑧.  

    

  Part-III  

  Only Long Answer Type Questions (Answer Any Two out of Four) (16 x 2) 

Q3 a) Find the power series solution of the differential equation 𝑦′′ − 2𝑦′ + 𝑦 = 0. (8 x 2) 

 b) Solve the differential equation 𝑦′ + 𝑥5𝑦 = 𝑥5𝑦7.  

    

Q4 a) Solve the differential equation '' 2 ' logxy y y xe x− + = , 0x   by using method of 

Variation of parameter. 

(8 x 2) 

 b) Solve the differential equation '' 2 ' 4 cos 4y y y x+ + =  by using the method of 

undetermined coefficients. 

 

    

Q5 a) Evaluate ( )2 2

R

x y dxdy+ , where R  is the region is bounded by 0, 0, 1x y x y= = + = . (8 x 2) 

 b) Show that the function 𝑒𝑥(cos 𝑦 + 𝑖 sin 𝑦) is analytic and find its derivative.  
    

Q6 a) Evaluate the integral ∫|𝑧−3|=1

𝑧2

(𝑧−1)3(𝑧−2)
𝑑𝑧 using residue theorem. (8 x 2) 

 b) Develop 𝑓(𝑧) =
2𝑧−3𝑖

𝑧2−3𝑖𝑧−2
 in a Laurent series valid for 1 <  |𝑧|  <  2.  
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